Fragrances are generally synthetic, natural or a combination of both. Ittar or Attar is a natural fragrance material synthesized from plants which were majorly used by people worldwide as a matter of pride, deodorization and attractant. The effect and role of using Ittar on mammalian system is still not known at the behavioral and neurological level. This study was aimed to understand the constituents and the effect of Ittar on mice by measuring their behavioral and neurological changes upon exposure to Ittar.
Introduction
It has been long known that fragrances alter mood and brain chemistry. Fragrance plays an important role in inducing the pulse, mood and blood pressure in brain directly. It is well known that perfume induces a person's love and mood with his opposite partner. A change in body odor leads to a phenomenal change in behavior of opposite partner. Comfort and discomfort of the partner is depending on the body odor and pheromones. Inhalation of fragrance leads to odor molecules to travel up the nose and get captured by specific receptor present in the olfactory epithelium.
Olfactory bulb plays a big role in inducing the action of smell through the help of new neuron produced and migrated to olfactory bulb by neural stem cells. Granule cells, newborn neurons are inhibitory interneurons, play an important role in adaptation of new smells and odors [1] . Odor molecules stimulate the lining of nerve cells which trigger electrical impulses to the olfactory bulb, which transmits the impulses to the gustatory center, the amygdala and other part of the limbic system of the brain.
Perfumes through their profound physiological and psychological effects directly controls the limbic system which controls heart rate, blood pressure, breathing, stress level, hormone balance and memory [2] .
Perfumes are used as scent material towards masking the bad odor of our body secretion. Use of perfumes products causes exposure of scent material to skin, upper respiratory tract to lungs and olfactory pathway to the brain. Fragrance inhalation by the nose goes directly to the brain where its neurological effects can alter blood pressure, pulse and mood along with sedative effects [3] . As perfumes used are generally volatile and made from petroleum products, physical and neurological problems including headaches, dizziness, fatigue and dementia are associated with its use [3] . Volatile perfumes contain neurotoxins which have a causal link to central nervous system disorders, headaches, anxiety, depression and mood swings [4] . To avoid second hand exposures, hospitals and public place demands for not using perfumes.
Prior to the modern synthetic fragrance materials, people were using perfumes derived from flowers and plants. Floral based remedies have been used as a special way of treating patients [5] . It is also well known that aromas from natural sources influences body and mind. Fragrance from essential oils have claimed to enhance emotional state to lifespan. Natural fragrances and oils were been used for centuries as incense for religious and ritualistic purposes as it can influence the emotions and states of mind [6] .
Ittar or Attar is a botanically derived natural perfume oil being used worldwide. The all-natural perfumes are prepared by either hydro or stream distilled from various part of the plants, mostly the flower part and natural sources. The alcohol-free perfume is being used both as a deodorant and an attractant for a long time. Ittar are classified in to several types based on types of distillation and source of extraction. No study has differentiated the effect of Ittar with the other perfumes. Also, there is no data available to understand why and what are the advantages and disadvantages of using the Ittar against the synthetic or chemically derived perfumes. In this study we aimed to analyze the effect of Ittar on mice behavior and neurological changes and its various constituents.
Experimental
Sample collection: Ten different Ittars were procured from the local market based on its popularity and usage. The Ittars were labeled and classified as Methanol and Hexane soluble based on their solubility ( Table 1 ). The Ittars were dissolved in 1 in 10 dilutions for the characteristic study and directly used for animal behavior and biochemical study. All the Ittars and its dilutions were stored and performed in glass vials and glass pipettes respectively.
Study ID No
Ittar Solubility The obtained mass spectras were acquired in scan mode (70 eV) and analyzed against the standard library. The obtained data were then screened and spectra which has first hit and area more than 0.1% were selected for the study. molecules were identified as its major constituents (Figure 1a and 1b) . Hexane soluble Ittar showed a total of only two molecules overlapping in all the five Ittars (Figure 1c ), whereas only one molecule was found overlapping in all the five-methanol soluble Ittars (Figure 1d ). Based on R analysis of the molecule, Ittar 1 and 10 were found to be more similar with Ittar 7, which is related to Ittar 8 and Ittar 9. Ittar 5, 3 and 6 were found distantly related based on molecular components with the other Ittars ( Figure   1b ).
Based on ICPMS analysis for major heavy and trace elements in the Ittar samples ( were found to be present by less than 1.5 PPM (Table 1) . No major toxic elements such as arsenic, beryllium, cadmium, lead and mercury were detected at PPM levels in all the perfumes.
Effect of Behavior:
Based on behavior analysis it was found that there was no much obvious changes observed among the perfumed animals in comparison to the non-perfumed animals.
Behavioral analysis for horizontal movement showed significant up and down regulation in male mice exposed to Ittar 3, 6 and 7 (Figure 2a ). Among female mice 
Neurotransmitter Analysis:
A gross up-regulation of neurotransmitter such as Dopamine, 5-HT, 5HIAA and Homovanillic Acid were observed in the brain cerebral tissue upon exposure to Ittar for three weeks. The level of dopamine was non-significantly up-regulated in both the male and female brain exposed to ittar samples 1 to 7 (Figure 3) , with no much change in other perfumes. Similarly, serotonin level was also found up-regulated significantly in the same set of perfume exposures. The level of 5-HIAA, HVA and Serotonin were also found elevated non-significantly in all of the exposures (Figure 3 ).
Histological Analysis:
Histological findings showed a normal pattern of skin epidermal and dermal layers with mild or no infiltration of inflammatory cells in control group of animals. Perfume treated animals showed mild to massive changes in both epidermal and dermal layers characterized by intense infiltration of inflammatory cells, hyperplasia, presence of enlarged and vacuolated cells, hyperchromasia and edema formation ( Figure 4 and Table 2 ). Extreme infiltration of inflammatory cells was observed in perfume 4 and 5 treated skin, followed by 7 and 9 Ittar. Large vacuolated cells were found to be present in skin treated with Ittar 5 and 8 samples ( Figure 4 and Table 2 ). The physiological structure of the skin was compared against the untreated control samples.
Discussions:
Ittars are the traditional non-alcoholic perfume extracted from various flora and fauna through slow distillation. It has been used by mankind for more than thousands of years as a traditional fragrance. Though it is generally called as Ittar, there are more than 100 to 200 different types of Ittars available in the market for its various source and preparation. In this first ever study of understanding the components and effect of Ittar, we have characterized 10 various and widely used Ittar for its composition and its effect on the widely used mammalian model, mice.
Based on this study it is very interesting to see that the 10 different Ittar are completely different for their chemical composition as it is prepared from different plant sources. In spite of its several benefits of using Ittar, our study has cautioned a big concern on using Ittar directly on the skin. In this study we have found massive changes in the epidermal and dermal layers of the skin with moderate to severe inflammation, infiltration, hyperplasia and edema upon direct application of the Ittar on the skin. The effect might be due to various chemicals and small molecules present in the perfume.
Thus, our study restraints the direct usage of the perfume to the skin, instead it can be applied on the cloth or indirectly. 
